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(57)Abstract: 

PURPOSE: To prevent saturation of a transformer at the time of 
starting a separately-excited flyback type switching power source. 
CONSTITUTION: When an output of a start/steady switching signal 
generator 5 is an L level, a triangular wave generator 6 outputs a 
triangular wave having a low frequency f1 to an inverting input 
terminal of a comparator 7. Further, a terminal (b) is selected at a 
switch SW, and a low voltage to be output from a pulse-width limiter 4 
is input to a non-inverting input terminal of the comparator 7. Since 
the triangular wave to be input from the generator 6 to the inverting 
input terminal of the comparator 7 is extended at a lower part of its 
waveform (a low voltage part), a pulse having a small ratio of the pulse 
width to a period with the low frequency f1 is supplied from its output 
terminal to an FET 9 through a driver 8, and the FET 9 is turned 
ON/OFF. 
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<o l *«n^;pfc«n*««&x-f v ^>^-rsx-f ? 
^>*Smc***/WX(DHJB£, jB»l«£5£#«f£ 

# x s ttm/vis* <nmm K*hrs mwvix aM<om& 
£-rsft#si i \zmn<Dmmmmm. w 

[OOOl] 

x-r y^>^aaa^ffl^T»a^«jB«[»«iBfcH"r 

-So 

[0 0 0 2] 

01511 fl»CMUia75<7tyira 

^Lxm^g ossmsd vi t.mm\z»Kt<tiT\i**. 20 

X-fy^4 2lt mWmf&4 2<DmJj*r2>/WZ> (PW 
MSD lC»«LTON/OFFU h 5>X 2 CD 1 #cflH 
3-f ;WL f fc86nS««Ur£S(» (ON/OFF) T* 
1p= (1/Lp) J vi d t 
= (vi/Lp) t 

[0 0 0 7] X<yf4 2d^OFFtItt^^ 

is=- (1/Ls) S (vo + vf) 
= - ( (vo + vf) /Ls) t 

\zl frtf-DitmiM is ^nso mjEvp^ *w 

[0008] ffiot, eii 6fc^-r<fc^fc, x-r^4 
ic, m&mm&rzK) vt/Li-r-omm-rzmviii&tiL 

2#C«3-f JkLifc, *ttWrR|*ft:D (vo + vf) /Lp 

ro«^*r-5@ss i s # ssnso 40 

[0 0 0 9] h^>X2<D2#<B!l£^n*m«fc OJy^* 
is=- (vf/Ls) t 

sit x-<^^4 2c^>oFFa!l^4 | ^c^a^^^:«^u^ 

[0 0 11] £oT> B^yf4 2^0N«IC^ 
St, 3^f^Lr»C*^Ttt. ««Eii*«3>ni/LiS» 



♦ So 

[0 0 0 3] h^>X 2CD2^n^;WLs«. ^-fsf 
— HDi ^LTSSS¥»^a>n>x>lJ-Ci £M#Jt£j* 

[0 0 0 4] HfflsIRM ltt, ^*-HDii:3>T 
>-9-Ci £©J88^(D«£Evo£E«U :©Kv,*t 
^OfitV(C^S0;3tC, X^f^f4 2$ON/OFF 

-r*/^x<DiB*jEAT, x-r ^4 2 icma-r*. 

[0 0 0 5] Z.<D^m^,yy^ /ty^lX-fy? 

>^m^tC^^T«, X^yf42^0N/OFFt5 
/WX©HJBtt— ffiT?*?). ^TX<7f4 2^0N 
/OFFftf^-rS^t^rjSfir^CDSy-fX (X-fy 

/>r ^oo^rv^a^iE mm eta*!? 



[0006] ^©.fc-sjcKirtansffiBiC^^^Ay^ 

ax-fyf^MWIl X-f 2^0N^|g(7)i: 
a-f;i/Lr(OW*c«EEvi*«^D, 

(1) 

d t 

(2) 

[0 0 10] 

[^**»ftu<t5i:"rsgftjffl fccs-c, 0i5oi 
xtt, ¥-mm<D^>T>vci\zte£h£mm<?-*- 

vo^O 

T?ife*J&>S, X-f ^^4 2^0FF^K)t^n-rjI/L 

s&«ns«*istt, a (2) <fco, 

(3) 

[0 0 12] n>5 J >1tCi«¥?t^CD3>7 ; >iJ-T^ 
S^e>, -e<z>J&fite;*:i*<, fi£oTn>5 ; >ifCitcm 

±*Ufc»fe#«9E£n (®i7), 3^;h.,jc* 
if«nTh7>x2^sftu ss^««$n 
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3 

[ooi3] ra-r;i/Lp<D-r >yt7?>x&*: 

[0014] *f&m\z* z.<D&5uvtmzte&xtetsti 
\z. mw&'im\zm&Tzz.£&*v$z>&z>iz-rz>>b<D 

[0 0 15] 

xm^-i ;vi,?\zi&ti2>mffi&x-( v ^>^-r m& 

tf*JMJ* b?>zSX* 9te£<DX-i y^>?mT~\z^ 

x- * (omm^&nmt&nm t t 2 a®;^ d & 

£S85 (g©tR3i75MR33, 3 >^>itC 3 i, II 
R42. maiVtB, *J;^>/t^3 1) , 

[0 0 1 6] £cDt£j£fMffli&Mtt:, j&l&BSic, 

h 5 >>?X* 9 \Z^7L2>rt)V7,<DmM\Zl$-?Z>rt)V7,<D 

mm\B\&4 ce^R2i:fcj:tfn>^>i**c2i, &rz\zm 

MVi) , X-fy^SW, MZf\ZU>rtU-?7&^*> 
[0 0 17] 

[^] K*^iiwia«om®«»s©fc^^T«, m 
m 5£ 7 ^ -r a y * ii x -r y ^ > #n m <o 1 ^ m n ;p l 

* 9 (c^ * * a;vx ommz&Wifttmni&t-c 2 

[0 0 18] mWimz. t#Mh7>^X^9CM 

s/x;uxo^^^-r*/i;i/xcoiti©SJi^$:^iffl!-r^« 

[0 0 19] 

[^5£M] Bin *&w<onmmwmw&i&mi,fci& 

SgB^K^Tfci, |!g-<D«F^£f*LT&£o ill 
03^«^ 2 K^f* 3 ft, (0 2 

(a) ) , £SS«B1 2<Dffl*£^<*-KDii7!rMD 

1*Ci2^¥raT*rj>x>lM>:/y h^iS (02 

(b) ) , Sfcttn >5*>1M >"/y hS®g<&Wiffl 



(3) #!B¥5-3 1 6 7 2 9 

4 

(c) ) ft^-cabO, h7>x 2 e> 1 *«3-f;i<L 

it, m#^h^>^X^ (FET) 9^1T»J 

[0020] S2 (a) <Dmm,nmz$>^x\t. m^m 
mi \ £.n^ rtxmv>^>T>vciitimm\zmmzti 

T*5 0, Bfig^aii 1 \z<b~DX^Z>J<1Xifiny'T>V 

Cutc^D^^nrmTj^ns^^^ftoTv^o 0 

2 (b) <D3>t : >1M' MMSKas^Tfck £ 

s&maii 2cDW^^cooTv^y-fX^v-fX7>f 

ftox^^o 02 (c) ©**a»a««fc;i5^Ttt, 
-£cd«i/£#®2 (b) «n>5 ; >u-r>^y hMmss<z) 

*#<ft*£5K:ftoT^£<, 

[0 0 2 1] ft*5, 02 (b) £ifcte02 (c) fc^f 

Ty-Ht^-r^-KDi40^y-h\ ^-r^-HDi* 

$n«0, ^^-HDii^«t^Di2(Z)S^<i:, ^ 

-r^-HDi 3 ^j:rXDi4<DS^iic, y^X7>fj^ 
^tSESiiUfeai^, y-r^-HDi2^<tr/Dis^^ 

<^*5fCftoTViS« 
J^? [0 0 2 2] FET9H 01 5JC^^^X-f-/^4 2 

n>f;^LtO— flBK, ^cDy-x^@^co-^ic^n^ 
hfc^l&^n^ H^-fr//i;uxtr^LTON/OFF 

U, n^^LpJCgSin^mdSip^ftlffil (ON/OFF) 
[0 0 2 3] SfiiRi^<i:i;R2«fi^J^^$nT^ 

fieiRio> ffiSiR* t^JK^nrviftv^o-^ 

tlTV^o fi©iR2<D, gtaRi £»JRanTV>ftV>#<D 
[0 0 2 4] SS«4§%3», *©K«5A*«H?39«a» 

\z, mmm&mm«s<omij^\z. ^n^n&mz 
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5 

[oo2 5] x^^fswn &m/&ft®#m*m2i 
s 5 teaman. &mmm®3<DMtms$?£:mfgiznx 

CO 0 2 6] Bf&/^T^&fI^&£S5i^ 0U;Lfcr0 
3 £^T<£5l;:&^Rsi7!rMR3s, n>^>i*-C 3 i* m 

t^R3 2 «lt^I^^$nT^f9, *:<D%mM}*n>rtV 
ffiSiRsiCZX SJrtR«.£«IS3nTV>&fcv*©— 

[0 0 2 7] /t^XWMBIUK4»U «*tfH4fc*T 
i^:, fiSiR2i^J:r/n>^>^C2i<i;0«^$n 

[0 0 2 8] =ft«»^»6tt, SS/ttttttJiMPHfc 
£S5fcW«ian, CMttftf i £^«KJ9 

[0 0 2 9] ^7«, X-T^SWEr^LT 

^©#SKX*«fl:AASn*, «H»«S&3 0>fcB 
[0 0 3 0] H7-f^0B8H 3>/^-$>7«fcDffi 

[0031] &*3, sasvref (0i) &£zfnmv 

[0 0 3 2] ^<D»fflC^^TKWr«. KB** 

Bl&an**:, «IVr,. (0 1) *5£tf«flgVi (0 




(4) ^5-3 1 6 7 2 9 

g§5 (0 3) fc**>T, mfiEVE^, S^Rsit^JaR 

33 fc^iin^nSo «ttR3ifcB«ni*nfc«ffiVitt, s 

»R«i tffi*iR32<i:-C^JE$n. n>/\\s—*2ia>& 
RA^«TfcBHW$tlSo — 3>/tV— ^2 1G># 
fifcA*»fclfflnSn*, ffittR 3 3<ha>~r>*tfC3i 

[0 0 3 3] 3>/1l/^2l ©KKArtJB^ 

20 OftH) ^*S«A*«S^ 0£G) \Z\*. 0 5 (a) JC 

^-r«jEE^snnj$n^o se^r, 3>;^- ^2 ia>m 

*«»K»UT^6»f3eo»IBTo*TL^^ 
T, *©flt Hl^MCfc* (0 5 (b) ) o 

[0 0 3 4] jS»/SMM^S85©ffl^)dtLV' 
liWEMfrfr «B*BftLT*6l*«!To*T» 0KB 

h*«*«3 >/i u-* 7 cDKKx*«f icta* an* t 
th\z. x-f^fswi:*^ WPbataftsn*. 

a? 6 fc*3V>T, BJ38t»f2<Z>=£ife 

>/1 1/- * 7 <DSKA*«^iXtti*an* it*> 
fc\ X-f y^SWKfc^TfBTatf^Sn*. 
[0 0 3 5] K»MM3fc£tr>T» ^BOBlfr 

*o «BC0S»fi«fcSS««S3©KlgA^ffl^fcBl 

ioan*. «Evo«>iitRi tfiRRiiiT^ffisnfe 

BJBE», |tf^b^cfc^icn>T r >^Ci IcSffiW&t/L, 

So 

[0 0 3 6] X-f SWOfff al:*t«tflE» t /I 

;^x«iifWi©iHj& (04) ©sftRnKBttnan, £<z>m 

£E«. fi«:R2ii:n>^>1J*C2ii:T?^JE$nTA-f y 
fSWOfflfb OftB) fcffl^SnSo &*5, X^fyf 
SWeoiS^b OftB) fcai*$n*«EE^ 3>^>^ 
CnOHMUO, »^«««3CDffl*«EE*^«> 
o< DtJ*l/W< (06) . 

[0037] mnosmmm\z^>x\^ n>n\s-& 

40 7 0SfiA^3fflf OfllD) \Z\t. ±m\yft^\Z. 

ttfl»6«»6UAan^BMIKftf i©£ft« (0 
7) ^A^janT^feO, *<D#E<KA*«^ (jftC) 13 
X-f y ? S WTWSnftilTb **l/t/^X(i 

ffi (0 6^fc«0 7) *lHKHianTV>*. 
[0 0 3 8] t¥oT, 3>/^^7 0lil^«f 0ft 
E) 0 8K^T£5fc«^fc#f iT» ^S3fr*t 

^(HiK8^ffl^$n*o 

50 [0 0 3 9] F7-*:/ia»8K*5V>T. n>/tW~^7 
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£Qtitf]2WZ/WXlZttfeisr£. FET9^H7-f^ 
(ON/OFF) '?Zfttb<DF7'17/Vl>X&FET9 

Ji&LT* ^HH>iV-XWON/OFF^n 
[0 0 4 0] FET9^ONW0)i:f t •Bll: < kO 

CO 0 4 1] FET9OTFFW:^^ rK;PL 

3 -f JVLs — y< H Di — Zi Ci —3 -f )VL s 

<DWS#T. ^ (2) fcLfcftofc*«l 

[0042] tjaufccfciic, se^eibm^ 

A/2*1r-S?**VCWfcW!re, FET9*tOFF#ffi 
©^t3-f;n s $instiisH SC (2) kush-s 

mffivofcOlCbfcS (3) fcbfcftoT«&nSft, F 

et 9 ©y- h icftft^nfc <&mte 

FET9©OFF8IBAtfi<, ftoT, m«t i s te. Z. 

[o o 4 3] mm is^tsttfefc c<d*«ii 

Ls) rtl:%4LTVifc«*^«/>tSo PitfFET9 

£*h£T*«« i rr-r ;PLf K«B 1 (DUBE v i #tft 

frzztiz&vg&nzmmzm&ztLfz, «ss i f 
[0 0 4 4] £*±<Bf&fl2ftg<B£Si&«* ^raxo^-e 

R32, *fc^©iR33 , bb<«3>7 f >^C3iOM€:^ 

[0 0 4 5] Stt<Z>iBlb& ^f^O^KTo Jfc^tJSo 
jgft/^M^^5 (03) 03>f>it 

(Z>miBE OftH) (0 5 (a) ) . nWt^-^2 

l^UVfcfc* (0 5 (b) ) • 
[0 0 4 6] je»/£#18«®*t$8£« 5 OW**«H U 

T, iSffiift&f *<0H£& (0 7) 

RCA**? 1 0&D) tcW^Sn^ttfeJC, X-f 



(5) ^H?5-3 1 6 7 2 9 

[0 0 4 73 R^«B«3;fecfctfSStRaft&fcS[lI» 
K*»T. «**«*3©K«A**PKBIlinanT^ 

fc®JEE<h, -tO^EKAAM^JcfflD^nTV^WBEV 

ooes msmm (07) ffimmztu x^r^s 

WOfl? a Sr^LTH >/1 1,— £r 7 ©#gRA*«? 

[0 0 4 8] — ttr^bfecfc^^, =ftsa^»6fr 

*3V>T, KMMkf (0 7 7) ft3>/*V— 

*7fc:fcV*T. ^Olil^fflf 0&E) ftS, 
0 8 tC^-TJ: 5 ftKMSIR f 2 0/WX#t H ^BW 

8icai*$n^« 

[0 0 4 9] H^-r^lBlK8JC^ViT, n>;\V—2 7 
20 &Qtht>ZtUt/VlX\Zttlfcl'fiL, FET9SrH^-r^ 
(ON/OFF) t§^©H7^^X^FET9 
©y-HCft*$ft-B. FET9tC*5ViT, ^<Z>y- h 

ic^ansn*:* Mttftfi®K?'r:?/wx (0 8) 

KttJfcLT, ^© H > t V-X WON/O F F $ 
[0 0 5 03 FET9#ON#ti<Z>£:^ «SC1KJ;9 

9ian^n**jEvi *«3-r ;h-f ©p5«fcftftD. sc 
(i) \zi,fti>*iitnmiit)mti* h7>x2« (n 

30 [0 0 5 13 FET9^0FF«ffiC^^ n-f/H- 
SC3Wi^L»a6Sft. (Md» tci^^,^ 

OJS*7f, ;£ (2) ^U}fc7&to3fc^«£i S ^n^o 

[0 0 5 2] ^±<Z)«fc^tCbT, 0 16 fc^LfccfcS 
^ FET9««ON«t(Z)t^i h7>X2©l^i 

3>f^Lfic» *(ftRpiB»feo vi/u^*an*r** 

Sgip^n, FET9#OFFtt»Ot#tt, 

vf) /Lr-?*DM'P-?z>mmis*mftz>o 

[0 0 5 3] Y : ?>7s2<»2$tm\zmftZ>mWL 

[0054] mtiffiTi otcmv^w (fiwoa 
v^g) ft«ttsnTv>a»&, -eoft«ric*<©«« 

ft«n, 3>^>'9-CiCDl^fflCD@J£vo^T-r'5o f 

sttRi*^bT0ui*msoKCAA*ric 

A*sn*«BEvofc»*-r*«flEft»Trs<OT. R 
5^ mmm®3£r). X-fy^SW^l/T3>^l/-^7 
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(mjEE^S5Viffl») a*SkoT^Stfre, n>/^W-^7 
fcfc^T, XJWttftfiT. ^Mt^TS/^Xilicofrj 

\zttitt2nz>o K^:/im&8l::43^T, n>^l^-^ 

7j:oai^$nfc/i;vxfc^ufc. fet9$h^ 

7 (ON/OFF) i^S&fcOF^-Y^/WXrttFET 
9<D>7*-MC#tf&£n, FET9IC*5V*T, *<D>f- b 

>ty-xwoN/oFF$n^ 0 

[0 0 5 5] fi£oT> lr#:3^JVL,lC^tlTV>S 
U 0»cSg3H$n^Cl<i:lz,fcr)^ 
[0 0 5 6] m^Sffi^i otc«v^«f (Affirms 

steA*iSTJcA*$nsmjE vo \zttfo-?2>mm*± 

#-rS<3T, RSHt«B3<fcD, X<7?SW^Ut 
3>/tU-^7cD#£&A**8^ QSC) {:W^$n^ 
SJEK*<£<&So HA&3E£S§6 £9* n>/tl/ 

^7^teAMf osd) icffl^snsnASKL 
sioT^as^ cmm^ffi^ap^) jwk^ot^so 
t> n>/tu-^7jc^^r> ^^f 8 T, mmz 

V>T, 3>^lx~-^7<tDHi*$nfc/^;PXtC^b 
FET9^HM^ (ON/OFF) fSfca&OF 

7-fy;^#» FET9cDy-htc^$n, fet 
9fc*^T, * <or- btzmmz tut* assftf 

F$ns, 

[0 0 5 7] Sfot> ««ip*«3>rjPL f fc«nTV>* 

[0 0 5 8] 09(1 
tt«Oi«S^ny^HT&5. 0l£fcte015 
tfbT&So ffigiR4i^cfc^R4 2ttit^ifc»«$nT^ 

tt^>Ffc»K3nTt**. tot, «tftR4i£Jg!rL 



(6) ^W5-3 1 6 7 2 9 

i0 

R4 2^6fcSitMHl&H 3>5*>tfCi<DP5«0>«BE 
vo^^JBETSo figtR4it«8tR42i:<0»«^H a 

>/^U™*3 10EKX**FH «jBViH«r^hbT^ 

[0 0 5 9] &8tR«i, R42, «®Vth, 43«fctfn>/t 

3 i <fc o sussnsEKn 0 1 omh/feftw 

SH8«B£» 5 Ktttt-T S*fl>T, n 3 1 a> 

ffl**tL 1"<JKD«* (§£©<DjgI!jl$) , Hfttt9R£B 

BA^HW^oa^, HAttH^B 6 IC«^T. KM 
ttft f 2 OHftStfts 7 ©RteArt*? teffl 

Jjt<n2>££*>\z* X>f y^SWKfcHT* S7a«<B 

^sns* 

[0 0 6 0] X^y?SW4>*|?bMU «KVi**U 

ry^>Hiw»«ssn-cv^o srvlH gii 
a? [oo6i] *o»fpfco^riR9rr*. sb<z> 

fi«rttt«K:*5V>TKk ltf^bfc<J:^^n>^>-9-Ci(r 

4i ts^iR42i:T^jE$nfcmjE ®io) 

i) \z\z. ^3t^^o v<B«Ejw?aati*o — n 

>/^-*3 lOSKAMf Oft J) fctt, mm (IE 

MZU* (014) o 
59 [0 0 6 2] £^T, ttB®jBMtt£;l3(r>Ttt, HA 
R»*86l:*^t, ffiflttftfiOHAtttfawxix 
-^7<Z>^A^«8 J P^a^$nSci:a:fe{^ X-Yy? 

[0 0 6 3] X^yfSWCfe^T, M^b 0«B) # 
SRSnst, 3>^l/-^7C*K6A**? OS 

o mffvi (01 isfcttBi 2) ataiinisn 

tt. =A***B6^6ffl**nfc«««E*fi©HA 
» (012) #X*4hTV**OT, ^^)3>/1W-^ 
4Z? 7<DtB^^T 0«E) *>e», H13K:^t«fc5«:fiH* 

ft f i t?, mmtzttfzwvxmvm&ififr'Z n/vux 

[0 0 6 4] H9-f ^0»8fc*^T, 3>/tl/-*7 

(ON/OFF) -TSfc^COH^^^/^X^FETg 
CDy-htC^^nSo FET9tC*ViT, 

tcEpjp^n^ e««*fiT, mmiztt-rz/vixm 
<om^ffin^^Y^^n)V^ (013) fc^iSbT, 

5(? [0 0 6 5] FET9^0N^ffiOi:f, mMHZ&r> 
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(i) izvit&'Dftmffiif&mn. h^>x2»*i en 

[0 0 6 6] FET9^0FF^S8tC^^i:, n-f^L 
n ;i^L$ — ^-f H Di — n >=f >V Ci -f )V L s 

comi#t, a; (2) ^L^ 0 fc^i s ^n^o 
[0067] str^Lfcefc^^, ^ecoeifcat^ 
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